Ablation of Cyclophilin D Results in an Activation of FAK, Akt, and ERK Pathways in the Mouse Heart.
Cyclophilin D (CypD) is a mitochondrial chaperone that regulates the mitochondrial permeability transition pore. Metabolically, deletion of Ppif (the gene encoding CypD) in mice is associated with elevated levels of mitochondrial matrix Ca2+ that leads to increased glucose as relative to fatty acid oxidation. Here, we characterized the adaptive mechanisms involved in the regulation of glucose metabolism including the regulation of Akt and ERK kinases that we evaluated by Western blot analysis of Ppif-/- in comparison to wild type (WT) mouse hearts. CypD loss led to adaptive mechanisms in the heart resulting in an upregulation of focal adhesion kinase (phosphorylated at Tyr925) and increased phosphorylation of Akt at S473. The increased activity of this pathway (pAktS473 increased to 170% and 145% in Ppif-/- versus WT males and females, respectively) could be responsible for the observed metabolic switch towards glycolysis. Furthermore, the phosphorylation of ERK1/2 proteins was elevated following CypD ablation. In addition, we observed differences in protein expression and activity in male versus female hearts that were independent of CypD expression. This included an upregulation of pAktS473 (to 273% and 269% in Ppif-/- and WT females as compared to their corresponding males, respectively). Furthermore, decreased levels of endothelial nitric oxide synthase (eNOS) inhibitor asymmetric dimethylarginine were accompanied by an upregulation of eNOS in female mice. The higher extent of kinases phosphorylation may be responsible for the reported lowered tolerance of CypD animals to stress. Moreover, the higher nitric oxide production could be responsible for the cardioprotective properties observed only in female hearts. J. Cell. Biochem. 118: 2933-2940, 2017. © 2017 Wiley Periodicals, Inc.